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INPUT CIRCUIT AND SEMICONDUCTOR 
INTEGRATED CIRCUIT COMPRISING THE 

INPUT CIRCUIT 

TECHNICAL FIELD 

The present invention relates to an input circuit provided 
Within a semiconductor integrated circuit and applied With 
signals from the outside, and more particularly, to an input 
circuit Which can reduce a formation area Within the semi 

conductor integrated circuit, is readily controlled, and can 
have higher speed for inputting signals, and a semiconductor 
integrate circuit Which comprises such an input circuit. 

BACKGROUND ART 

In designing of recent large-scaled semiconductor inte 
grated circuits (LSI), a so-called “variation problem” has 
become prominent, Where characteristics of manufactured 
LSIs deviate from desired characteristics due to the in?uence 
of variations and the like of characteristics of transistors 
Which make up the LSIs. As countermeasures to the variation 
problem, in the designing of an LSI, a number of proposals 
have been made for the provision of a circuit Which includes 
a correction technique Which can correct for deviations from 
desired values With external control signals after designing 
and manufacturing. A circuit for such a correction for varia 
tions has been Widely employed in analog circuits, delay 
circuits and the like Which are largely affected by variations 
Further, digital signals have been often employed for the 
external control signals, making it possible to more readily 
correct for variations. 

HoWever, as the variation problem becomes prominent and 
the design of LSI itself becomes complicated, a large amount 
of external control signals are required for variation correc 
tions in increasingly more cases. In this event, the external 
control signals are applied to an LSI chip through control 
input terminals from the outside of the LSI chip, but due to 
limitations to the number of I/O (input/ output) terminals in an 
LSI chip, it is increasingly more dif?cult to directly apply 
every external control signal individually to the LSI chip from 
the outside. 

Accordingly, in semiconductor integrated circuits, a circuit 
as shoWn in FIG. 1, referred to as a serial input circuit, has 
been Widely employed in general as a control signal input 
circuit such that a large amount of control signals can be 
applied through a limited number of input terminals. This 
serial input circuit, though comprising only tWo input termi 
nals, is a circuit Which is capable of outputting N items of 
control signals. The serial input circuit comprises M pieces of 
?ip-?ops FF1 to FFM connected in cascade, i.e., is con?gured 
to connect the output of a ?ip-?op at the previous stage to the 
input of a ?ip-?op at the folloWing stage. Here, the tWo input 
terminals are an input terminal applied With signal DS, and a 
clock input terminal applied With clock signal CLKS. The 
outputs of the ?ip-?ops connected in cascade are labeled 
DIN[1], DIN[2], . . . , DIN[M], respectively. 

It is con?gured that the clock terminal of each ?ip-?op is 
commonly supplied With clock signal CLKS. When this serial 
input circuit is employed, ?rst, desired M pieces of bit signals 
D11 to D1M are arranged in the order ofD1M, . . . , D12, D11 

in time series to form a serial signal in an input device pro 
vided externally to an integrated circuit, and the head of this 
bit sequence, DIM, is applied to the serial input circuit as 
signal DS. In other Words, DIM is supplied to the input 
terminal of ?ip-?op F1 at the ?rst stage. By applying a pulse 
once as clock signal CLKS, signal DS shifts one bit Within the 
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2 
serial input circuit. Next, signal DS is sWitched to the second 
bit of the bit sequence Within the external input device, and 
the pulse is applied once to clock input terminal CLKS. By 
repeating such operations M times, the desired M-bit signal 
appears at the outputs of M pieces of ?ip-?ops FF1 to FFM in 
parallel, such as bit D11 appears at output DIN[1], bit D12 
appears at output DIN[2], and so on. 

The serial input circuits can be mutually connected in 
cascade at in any number of stages. For example, as shoWn in 
FIG. 2, for applying control signals 101 to 10N to N pieces of 
controlled circuits 201 to 20N, respectively, N pieces of the 
aforementioned serial input circuits for M bits may be con 
nected in cascade, and among adjacent serial input circuits, 
DIN[M] at the last stage of a serial input circuit on the previ 
ous stage side may be connected to an input portion of signal 
DS of the serial input circuit on the folloWing stage side. 
Control signals 101 to 10N are control signals each having a 
plurality of bits. By con?guring such a multi-stage cascade 
connection, a total number of control signals is increased, and 
even if the number of controlled circuits (i.e., circuits under 
control) is increased, control signals can be applied through a 
small number of input terminals. 

HoWever, as a problem in the employment of such a serial 
input circuit, N><M pieces of ?ip-?ops are required as data 
holding circuits in order to apply N><M items of control sig 
nals, so that When a large number of external control signals 
must be applied, the serial input circuit occupies a large area 
Within a semiconductor integrated circuit. Also, even When 
part of a large number of external control signals is to be 
changed, a serial signal of N><M bits must be generated again, 
and the generated signals must be applied again to all the 
?ip-?ops Within the serial input circuit. In this event, prob 
lems arise in that a time overhead occurs because the serial 
signal is applied again, an external input device is required for 
storing a serial signal of N><M-bits and generating again the 
serial signal of N><M-bits from all control signals When the 
control signal is changed, and a control algorithm becomes 
complicated. 
As techniques related to the present invention, Japanese 

Patent Laid-open Application No. 2002-41356 (JP-A-2002 
041356) discloses a semiconductor device Which contains a 
controlled circuit, Where a control signal can be supplied to 
the controlled circuit at high speeds. Japanese Patent Laid 
openApplication No. 2003-108516 (JP-A-2003-108516) dis 
closes a high-speed bus interface for use in a semiconductor 
testing apparatus, Where the number of bus signal lines can be 
reduced, and the order of signal lines can be arbitrarily set. In 
this bus interface, s serial/parallel conversion circuit is pro 
vided betWeen an interface unit to an internal circuit and an 
input stage. Japanese Patent Laid-open Application No. 
SHO-61-99993 (JP-A-61-099993) discloses a latch circuit 
Which delivers input data as it is When a trigger signal is at a 
?rst level, and holds previously delivered output data When 
the trigger signal is at a second level different from the ?rst 
level. Japanese Patent Laid-open Application No. Hei-8 
314410 (JP-A-8-314410) discloses an enable circuit for use 
in a driving circuit of a liquid crystal display device, Where the 
enable circuit delivers input data as it is When an enable signal 
is at a ?rst level, and the level of the output goes to a second 
level When the enable signal is at the second level. Japanese 
Patent Laid-open Application No. Hei-9-152470 (JP-A-9 
152470) discloses a circuit for use in an integrated circuit 
testing apparatus and for converting a high-speed serial signal 
to a loW-speed parallel signal. Japanese Patent Laid-open 
Application No. Hei-10-222418 (JP-A-10-222418) discloses 
a con?guration Which can make a Write time to a non-volatile 
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memory provided Within a microprocessor equal to a 
machine cycle of the microprocessor. 

The documents cited in this speci?cation are enumerated 
below: 

Patent Literature 1: JP-A-2002-041356, 
Patent Literature 2: JP-A-2003-108516, 
Patent Literature 3: JP-A-61-099993, 
Patent Literature 4: JP-A-8-314410, 
Patent Literature 5: JP-A-9-152470, 
Patent Literature 6: JP-A-10-222418. 

DISCLOSURE OF THE INVENTION 

Problem to be Solved by the Invention 

As described above, the conventional serial input circuit 
has problems in that the circuit scale becomes larger When a 
larger amount of external control signals are applied, and all 
external control signals must be input again even When part of 
a large number of external control signals is to be changed. 

It is an object of the present invention to provide an input 
circuit Which is capable of improving a sWitching speed, 
reducing the number of control signals Which must be exter 
nally stored and generated for input, and reducing an area 
occupied Within a semiconductor integrated circuit. 

It is another object of the present invention to provide a 
semiconductor integrated circuit Which is occupied in a 
reduced area by an input circuit, improves a sWitching speed 
of control signals, and is capable of reducing the number of 
control signals Which must be externally stored and generated 
for input. 

Means for Solving the Problems 

The object of the present invention is achieved by an input 
circuit for delivering N pieces of plural-bit signals each com 
prised of a signal of a plurality of bits, based on input data. 
The input circuit comprises: N pieces of control signal pres 
ervation/output circuits provided one by one corresponding 
to the plural-bit signals for delivering the input data as it is 
When a trigger signal is at a ?rst level, and holding the previ 
ously delivered output data When the trigger signal is at a 
second level different from the ?rst level, thereby enabling 
sWitching and preservation of the plural-bit signals; and a 
controlled circuit selector circuit for setting the trigger signal 
for S pieces of the control signal preservation/output circuits 
to the ?rst level, and setting the trigger signal for the rest (N-S) 
pieces of control signal preservation/output circuits to the 
second level, Wherein a group of input signals are supplied in 
common to the N pieces of control signal preservation/ output 
circuits, corresponding to the input data. 

The input circuit according to the present invention may 
further comprise a serial input circuit Which receives input 
data as serial data, and converts the input data to parallel data 
to generate a group of input signals. 

The other object of the present invention is achieved by a 
semiconductor integrated circuit Which comprises: the input 
circuit according to the present invention described above; 
and a controlled circuit, Wherein the controlled circuit is 
changed in characteristics in accordance With a control signal 
supplied to the controlled circuit. 

In this semiconductor integrated circuit, preferably, the N 
pieces of controlled circuits are supplied With respective opti 
mal control signals by sequentially repeating, for the N pieces 
of control signal preservation/output circuits, a process of 
setting the trigger signal to any one of the control signal 
preservation/output circuits to the ?rst level, changing the 
control signal for the controlled circuit corresponding to that 
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4 
control signal preservation/output circuits by sWitching the 
group of input signals, While observing characteristics of the 
controlled circuit, to determine an optimal control signal for 
that controlled circuit, and setting the trigger signal to that 
control signal preservation/ output circuits to the second level 
after the determination. 

In the con?guration of the present invention, When a con 
trol signal for a particular controlled circuit is adjusted, it can 
be assured that control signals other than that control signal 
do not change even if a data input signal is sWitched, so that 
the other control signals do not change When only a control 
signal for a certain controlled circuit is changed, thus elimi 
nating the need for generating and inputting again all the 
control signals. In this Way, a signal Which must be generated 
and supplied again each time a control signal is changed is 
only that control signal. Conventionally, M><N pieces of data 
input signals must be applied each time any control signal is 
changed, Whereas according to the con?guration of the 
present invention, since the number of data input signals can 
be reduced to M, the control signals can be applied at higher 
speeds as compared With conventional ones. 

In the conventional con?guration, since M><N pieces of 
information must be all stored and applied again When control 
signals for controlled circuits are adjusted, a memory of M><N 
bits must be additionally provided on-chip, and an increase in 
area occupied by such a memory becomes a problem particu 
larly When the states of controlled circuits are controlled 
on-chip. HoWever, according to the present invention, When a 
control signal to a k-th controlled circuit is adjusted, states 
other than that control signal need not be stored, thus making 
it possible to reduce an area occupied by the input circuit. 

Speci?cally, the input circuit of the present invention 
employs a structure Which alloWs control signals for con 
trolled circuits other than the k-th one to remain unsWitched 
upon selection of the control signal for the k-th controlled 
circuit. As a result, this input circuit improves a sWitching 
speed, can reduce the number of signals Which should be 
externally stored and generated as signals Which should be 
supplied to the input circuit, and can readily conduct the 
control. Further, this input circuit can reduce the circuit scale, 
and can therefore reduce an area occupied thereby Within a 
semiconductor integrated circuit. 

In the input circuit of the present invention, the number of 
terminals for input signals canbe reduced to tWo by providing 
a serial input circuit Which is a serial/parallel conversion 
circuit for a group of input signals. 

In case of using the input circuit according to the present 
invention, While a control signal for a particular controlled 
circuit is being adjusted, When the control signal is replaced 
With a more suitable value in accordance With the response of 
the controlled circuit, a data input signal may simply sWitched 
to that value to re?ect it to the control signal, and a response 
of the controlled circuit can be con?rmed. By repeating this 
an arbitrary number of times, an optimal value can be deter 
mined for the control signal for the particular controlled cir 
cuit. In this event, it is not necessary to generate and supply 
again control signals other than the control signal for the 
particular controlled circuit. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram shoWing an exemplary con?gu 
ration of a conventional control signal input circuit; 

FIG. 2 is a block diagram shoWing an example in Which the 
control signal input circuits shoWn in FIG. 1 are connected in 
series; 

FIG. 3 is a block diagram shoWing the con?guration of a 
control signal input circuit according to a ?rst exemplary 
embodiment of the present invention; 
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FIG. 4 is a block diagram showing details of the con?gu 
ration of the control signal input circuit shown in FIG. 3; 

FIG. 5 is a circuit diagram showing an exemplary con?gu 
ration of a latch circuit used in the control signal input circuit; 

FIG. 6 is a timing diagram showing the basic operation of 
the control signal input circuit shown in FIG. 4; 

FIG. 7 is a block diagram showing another exemplary 
con?guration of the control signal input circuit of the ?rst 
exemplary embodiment; 

FIG. 8 is a circuit diagram showing an exemplary con?gu 
ration of a delay measuring device used in the control signal 
input circuit shown in FIG. 7; 

FIG. 9 is a circuit diagram showing an exemplary con?gu 
ration of a delay element used in the control signal input 
circuit shown in FIG. 7; 

FIG. 10 is a block diagram showing the con?guration of a 
control signal input circuit of a second exemplary embodi 
ment of the present invention; 

FIG. 11 is a block diagram showing details of the con?gu 
ration of the control signal input circuit shown in FIG. 10; 

FIG. 12 is a timing diagram showing the basic operation of 
the control signal input circuit shown in FIG. 10; 

FIG. 13 is a block diagram showing the con?guration of a 
control signal input circuit of a third exemplary embodiment 
of the present invention; 

FIG. 14 is a block diagram showing details of the con?gu 
ration of the control signal input circuit shown in FIG. 13; 

FIG. 15 is a timing diagram showing the basic operation of 
the control signal input circuit shown in FIG. 14; 

FIG. 16 is a block diagram showing the con?guration of a 
control signal input circuit of a fourth exemplary embodiment 
of the present invention; and 

FIG. 17 is a timing diagram showing the basic operation of 
the control signal input circuit shown in FIG. 16. 

Description of reference numerals 

11 to 1N Control Signal Preservation/Output Circuits; 
2 Controlled Circuit Selection Signal; 
101 to 10N Control Signals; 
201 to 20N Controlled Circuits; 
21 Serial Input Circuit; 
301 to 30N Delay Elements; 
51 Enable Circuit; 
511 to 51M Delay Variation Correction Signals; 
811 to 81 M Capacitive Elements; 
821 to 82M NMOS Transistors; 
310 Delay Circuit Input Signal; 
321 Up/Down Counter; 
710, 711, 712 Delay Elements; 
720, 721 , 722 Delay Element Output Terminals; 
831, 832 MOS Inverters; 
901 Selector Circuit; 
902 Gating Circuit; 
903 AND Circuit; 
911 to 914 Set of Latch Circuits; 
C0, C1, C2 Phase Comparator Circuits; 
CLK Clock Signal (Clock signal for controlled circuit 

selector circuit); 
CLSK Clock signal for Serial Input Circuit; 
D1 to D5 Control Signals; 
DIN[1] to DIN[M] Input Signals; 
DS Input Signal for Serial Input Circuit; 
F1 to EN, FFl to FFM Flip-Flops; 
FIX Delay Correction Complete Signal; 
L11 to LNM Latch Circuits; 
TRIG Trigger Signal (Operation start signal for 

controlled circuit selector circuit). 
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6 
BEST MODE FOR CARRYING OUT THE 

INVENTION 

Next, preferred exemplary embodiments of the present 
invention will be described with reference to the drawings. 

First Exemplary Embodiment 

FIG. 3 is a block diagram showing the con?guration of an 
input circuit of a ?rst exemplary embodiment according to the 
present invention. In the ?rst exemplary embodiment, a 
description will be given of an approach of applying control 
signals. 

This input circuit is provided within a semiconductor inte 
grated circuit such as LSI, and is used to apply control signals 
to N pieces of controlled circuits 201 to 20N within the 
semiconductor integrated circuit, where N is an integer num 
ber equal to or larger than two. Control signal preservation/ 
output circuits 11 to 1N are provided one by one for respective 
controlled circuits 201 to 20N, where signals having a plu 
rality of bits are delivered from control signal preservation/ 
output circuits 11 to IN to corresponding controlled circuits 
201 to 20N, respectively, as control signals 101 to 10N. Con 
trol signal preservation/output circuits 11 to 1N are applied 
with input signals DIN[1] to DIN[M] in common. Then, 
controlled circuit selector circuit 2 is provided for selecting 
control signal preservation/output circuits 11 to 1N, in other 
words, controlled circuits 201 to 20N which are destinations 
of the control signals. 

In the input circuit, controlled circuit selector circuit 2 
changes a trigger signal to a ?rst level to select a control signal 
preservation/output circuit which is ?rst desired for control, 
and the output of the selected control signal preservation/ 
output circuit is switched by input signals DIN[1], 
DIN[2], . . . , DIN[M], thereby determining an appropriate 

control signal which should be delivered to a corresponding 
controlled circuit. In this event, control signal preservation/ 
output circuits which have not been selected maintain the 
same outputs irrespective of the value of input signal DIN. 
Subsequently, after the output of the control signal preserva 
tion/output circuit which is ?rst desired for control is deter 
mined to a desired value, the trigger signal is changed to the 
?rst level, thereby selecting a control signal preservation/ 
output circuit which is next desired for control, followed by 
determination of the output of the control signal preservation/ 
output circuit. In the following, such a control is repeated to 
eventually optimiZe control signals to N pieces of controlled 
circuits 201 to 20N. 

FIG. 4 shows details of the con?guration shown in FIG. 3. 
In the following, the input circuit of the ?rst exemplary 
embodiment will be described in detail with reference to FIG. 
4. 

Controlled circuit selector circuit 2 is comprised of N 
pieces of ?ip-?ops F1 to EN which are connected in cascade, 
where clock input terminals F1 to EN of these N pieces of 
?ip-?ops are all supplied with the same clock signal CLK. 
Assuming 1<k§N, the input of a k-th ?ip-?op is connected to 
the output of a (k—1)th ?ip-?op. Trigger signal TRIG is sup 
plied to the input of the ?rst ?ip-?op F1. Signals delivered by 
?ip-?ops F1 to EN are represented by T1 to TN, respectively. 
Signals T1 to TN are used as trigger signals for control signal 
preservation/output circuits 11 to 1N, respectively. 

Each of control signal preservation/ output circuits 11 to 1N 
comprises M pieces of latch circuits L11 to L1M, L21 to 
L2M, . . . , LN1 to LNM, which are applied with input signals 

DIN[1], DIN[2], . . . DIN[N], respectively. These latch cir 
cuits, as shown in FIG. 5, comprise a normal inverter circuit, 
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and tWo inverter circuits, the output ofWhich is controlled by 
clock signal CLK, and are in a general con?guration. Clock 
signal CLK supplied to each of latch circuits Lk1 to LkM 
Within k-th (l<k§N) control signal preservation/output cir 
cuit 1k is signal Tk Which is delivered by k-th ?ip-?op Fk 
Within controlled circuit selector circuit 2. When such clock 
signal CLK is at high level, an output signal of a latch circuit 
is the same as an input signal to the latch circuit, Whereas 
When clock signal is at loW level, the output signal of the latch 
circuit maintains a value When the clock signal CLK has been 
previously at high level, as it is, irrespective of the input signal 
to the latch circuit. Then, the output of each latch circuit Lk1 
to LkM of k-th control signal preservation/output circuit 1kis 
applied to k-th controlled circuit 20k as control signal 10k, 
and the characteristics of controlled circuit 20k can be 
changed by changing control signal 10k. 

Next, the operation of this input circuit Will be described 
With reference to FIG. 6. 

First, ?rst ?ip-?op F1 is applied With trigger signal TRIG 
Which is at high level only for a duration equal to one cycle of 
clock signal CLK as an input start signal. Subsequently, clock 
signal CLK rises, causing signal T1 to go to high level, and 
signals T2 to TN to go to loW level. In this event, output 101 
of ?rst control signal preservation/output circuit 11 is the 
same as input signal DIN[1], DIN[2], . . . , DIN[M]. Accord 

ingly, appropriate control signal D3 for controlled circuit 201 
can be searched by sWitching the values of DIN[1], 
DIN[2], . . . , DIN[M] to D1, D2, . . . , DM to change the 

characteristics of controlled circuit 201, and observing the 
in?uence resulting from the changed characteristics. After 
determining optimal control signal 101, CLK signal is output 
for one pulse. This causes signal T1 to go to loW level, and 
signal T2 to go to high level. Subsequently, output 102 of 
second control signal preservation/output circuit 12 is the 
same as input signal DIN[1], DIN[2], . . . , DIN[M], so that 

control signal D5 can be searched such that controlled circuit 
202 is optimiZed. On the other hand, the output of ?rst control 
signal preservation/output circuit 11 is constant irrespective 
of the input signal, controlled circuit 201 is continuously 
supplied With previously determined optimal control signal 
D3. By conducting such a control N times, it is possible to 
search up to a control signal Which results in the optimiZation 
of N-th controlled circuit 20N. 

In the input circuit of the ?rst exemplary embodiment, 
signals applied as input signal DIN[1], DIN[2], . . . , DIN[M] 
are only control signals for one controlled circuit selected by 
controlled circuit selector circuit 2 at all times. Therefore, 
When this input circuit is used, control signals need not be 
again applied for controlled circuits Which are not selected 
each time input signals DIN are changed. Also, the siZe of a 
latch circuit is approximately one-half the siZe of a ?ip-?op, 
When it is provided in a semiconductor integrated circuit, an 
input circuit Which occupies a smaller area Within a semicon 
ductor integrated circuit can be realiZed than a conventional 
serial input circuit Which uses N><M pieces of ?ip-?ops, 
according to this exemplary embodiment. 

The input circuit of the ?rst exemplary embodiment is 
particularly effective When optimal control signals can be 
determined for each controlled circuit independently of one 
another. Speci?cally, this input circuit is particularly effective 
for the case Where the control of ?rst controlled circuit 201 is 
realiZed only by control signal 101; the control of second 
controlled circuit 202 is realiZed by the state of controlled 
circuit 201 and control signal 102; and the control of con 
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trolled circuit 20N is determined by the states of controlled 
circuits 201 to 20(N-l) and control signal 10N. 

EXAMPLE 1 

In the folloWing, referring to FIG. 7, as an exemplary 
application of the ?rst exemplary embodiment, a description 
Will be given of an equal interval delay generator circuit for 
generating N pieces of signals having a delay difference at 
equal intervals, Wherein the ?rst exemplary embodiment is 
applied to an input circuit Which is used to correct for varia 
tions among N pieces of signals to be generated. 

Equal interval delay generator circuit 30 is a circuit for 
outputting N pieces of output signals 311 to 31N such that a 
delay in output signal 31k of k-th delay element 30k With 
respect to delay circuit input signal 310 is equal to time k><T, 
Where T is a ?xed value. Equal interval delay generator circuit 
30 comprises N pieces of delay elements 301 to 30N con 
nected in cascade. Also, delay measuring device 320 is pro 
vided for measuring a delay difference betWeen the output of 
each delay element and delay circuit input signal 310. Delay 
measuring device 320 is comprised of a delay difference 
measuring circuit, for example, as shoWn in FIG. 8. Delay 
measuring device 320 comprises a plurality of delay elements 
710, 711, 712, . . . , connected in cascade, each ofWhich has 
a delay time of TS, in order to measure a time difference 
betWeen delay circuit input signal 310 and a signal under 
measurement, Where output 311 of delay element 301 is 
chosen to be the signal under measurement. Then, in delay 
measuring device 320, a rising signal of delay circuit input 
signal 310 is passed to delay elements 710, 711, 712, . . . in 
sequence to generate signals 720, 721, 722, . . . Which differ 
from one another in the timing of the rising signal by TS. The 
timings of these signals 720, 721, 722 are compared With the 
timing of signal 31 1 under measurement by phase comparator 
circuits C0, C1, C2, . . . , and a time difference betWeen delay 

circuit input signal 310 and signal 311 under measurement 
can be represented by P><TS, Where P is the number of phase 
comparator circuits Which determine that the signal under 
measurement delays in timing. 

Delay measuring device 320 can also be realiZed by taking 
the signals out of the chip, and observing Waveforms With an 
oscilloscope, other than that described above. The delay ele 
ments (delay circuits) used in delay measuring device 320 are 
comprised, for example, of a circuit shoWn in FIG. 9. Spe 
ci?cally, the output of input MOS inverter 831 is connected to 
the input of output MOS inverter 832. Capacitances, respec 
tively, controlled by delay variation correction signals 511 to 
51M, Which are M-bit binary data, are connected to lines 
Which connect inverters 831, 832. The M pieces of capaci 
tances have values Which sequentially increase in accordance 
With tWo’s poWer, such as CO, 2C0, . . . , 2M_1CO, and by 
controlling sWitches comprised of NMOS transistors 821 to 
82M by correction signals 511 to 51M, respectively, the 
capacitance value as a Whole can be changed from 0 to (2M 
l)CO in increments ofCO. By employing such a con?guration, 
the delay monotonously increases every AT as the value of 
delay variation correction signal, Which is M-bit binary data, 
increases. 

Referring again to FIG. 7, in this equal interval delay 
generator circuit, delay correction complete signal FIX 
applied from delay measuring device 320 is used as a clock 
signal to each ?ip-?op F1 to EN of controlled circuit selector 
circuit 2. First, by setting trigger signal TRIG to high level and 
delay correction complete signal FIX to high level, signal T1 
is set to high level, While signals T2 to TN to loW level. 
Subsequently, trigger signal TRIG and delay correction com 








